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1. From 1952 to late 1954, Department TE4 {Technical Development of Anten-
nae) of VEB Punkwerk Koepenick performed research and development work
on antennae measurement devices. This work was done first under the
supervision of Dr. Erich Schuettloeffel and, after his defeotion in
1954, under Eng. Horet Geschwinde. The work reported orn below was most-
ly carried out by Eng. Rolf 8russ, a physicist, with the assis¥puse of
Kuehn (fnu), who is responsidle for mathematical work in the n

a. Impedance messurement uymit, - vO"?\\’“ ) 25X1!

The task was to develop an impedance neasurement unit for the measure-
ment of short-wave antenna impedance in the frequency range from
L 3 to 20 mcs. The measurement range was to covex up to 1,000 Ohms
; ) for the real and up to 500 OChms for the imaginary Eblinds component.
Development of the device was thought to bde technically important
for antenna investigations mince routine devicdes so far in use :
(conductance measurement units, Leltwertmessey) could not he used be- i
. osuse of their small diagonal voltéges. The task was fulrilled by
: " the use of the éo-called substifution method, i.e. the comparison of
’ - mistuning and sttenuation (see figure 1 of Annex 1, representing a
‘ //" oircuit diagram with the letter designations mentioned 2ere). The
ks antenna circuit is tuned to the measurement frequency with the aigd
// 6f the rotary condenser-C 1 while the sitches S. and S ¢re in short-
gﬁrcuit position. Througﬁ operation of the Svigch S énd tuwiing of
she comparison circuit with the aid of the rotary condenser ¢ the
same voltage will be measured at L in withér position of § « The
antenna which is the subject of the measurements is then ¢ nnected;
Mistuning and attenuation are compensated with the &:id of ( and the
resistunce stundard R,.. The capacity of the ggi'nna can thxn be
computed from the relgtion
SE-C-R-B~T. ... . . T e
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‘Neta- Washington distribution indicated by “X"’; Field distribution by ““#')
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. L
oy = Ca1 o Cy2 o
CAI + 0‘2 \’
to be
c' - C' ° cAl
A2 ¥
Cy - Ca

If the value ds positive, the impedance is capacitive; if the value is
nogntivo,tho impedance is inductive. Since the capacity of the rotary
condensers is not im direct proportion to the frequency, and since the
influence of the ci¥uit capacity as well as the capacity »f the resiss
ance standards (Rny”considerably disturbed the measurements,it was neceg-
sary to use correption curves. Another difficulty in the practicel
operation was the fact that two circuits had to be exactly symunetrical.
In addition, the switoch S; had to hawe a faultless contact. The final
output of the measurement antenna had to be at least 200 watts 80 that
the extraneous voltages (Fremdspannung) would not exceed 10% of the volt-
age of the tube voltmeter. The device was completed in 1953. 4An accuracy
of plus or minus 3% of the impedance value of the antenna was reached.

It was planned to extend the development in the future to medium-wave

and long-wave antennae.

b. ZThs "Mine” Device

.The device called "Kine" developed during 1953 was for the measurement of

the mismatohing (Fehlanpassung) of UKW*antennae and filter cirouits in
the frequenoy range from 30 to 300 xcee The device was to replace the
measurement- oircuits (lo-aloitungtniwip far used, which had a length of
about 2.50 meters and therefore were unhandy ahd could not be easily used
in field work. The dimensions of the Mine device were to be as small as
possidle. The task was tackled by the use of the so-called bridge methdd
(Bruockonnothodc), The method was dased on comparison with s resistance
standard whose mismatohing factor was smaller than 1,03 in the frequency
range up to 300 mcs:. Two resistance shandards wers constructed, one with
a characteristic impedance (Wollcnwidnt'tand) of 4 = 60 Ohms, and the
other onw with Z « 70. Qhms. The circuit diegram and a diagram of the
mechanical construction are represented by figure 2 of Annex 1 and figure
3 of Amnex 2. Difficulties ware experienced with the diode tube volt-
meter, The input capacity was too great, and consequently the diagond
voltage could not be reduced to serc. The first experiments were madé
with Telefunken tube type SA 101 and its Esst German imitationm, type

EA 904, delivered by VEB Punkwerk Erfurt; 8180 with old Wehrmacht type
LGl. The final model was equipped with germanium diodes from the Sued-
deutsche Apparatefabrik in West Germany. The measurement prodedure cone
sisted of the following steps! The diagonal feed voltage (Bruockonapeilo-
spannung) was measured: and adjusted to the red standard mark of the scale.
The tube voltmeter was then commuted to the diagonal voltage Up and the
reflection factor m could be read directly from the scsle due fo the
relation :

Ug - Up
Ug + Up

S ST e e g .~ sedk

* Ultre shart wave
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where Ug stands for the bridge feed voltage and Up for the diagonal
voltage. The accuracy rea¢hed was plus or minue 2% of m. This ac-
curaoy is greater than the accuracy obtained with the routine measure-~
ment oircuits, which even under favorable condidions work with an error
of at least 5$° Through measurement of the ¥oltage Us (soe figure 3 of
Annex 2), it could be determined whether the resistance causing the mis-
matching was greater or less than 60 Ohms.

Reflectometer

S —————

This device, which was completed in 1954, was toye used as a control
installation during transmissions for measuring the matching (Anpassung)
of transmitter and antenna. For this purpose it was to be included in
the power line. The prescribed range was from 30 to 300 kics.. Character-
istic impedance (wave resistance) of Z = 60 Ohms was also prescribed.

At first a laboratory model was completed; later geveral models for higher
output up to 10 kw were constructed. The task was tackled in accordance
with the reflectometer principle through. comparison of the induced volte
ages of two loops inserted into the circutt. If there was matching,
there was no stationary wave due to total power trensfer. If there was
mismatching, the originel and the returning wave saused a voltage dif-
fersnce in the loops, which was measursde A circuit diagram of the fo-
flectometer is represented by figure 4 in Annex 2. The reflection factor
m was computed from

Ug - Ug
Uy + Up

where Ug stands for the voltage of the original wave and Ug for the volt-
age of the returning wave. The first experiments were made with one loop
only, but the semsitiwity reached was much too small. The two-loop model
was subjected to trial operations with the UKW transmitter in BRheinsberg
and showed very good sensitivity. The mocuracy range with the two-loop
model was around 5% of the scale deflection. .
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